Searching FAJ 



Jfage 1 ot 2 



PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 2002-198567 
(43)Date of publication of application : 12.07.2002 



(51)lnt.CI. 



H01L 33/00 
G09F 13/18 
H04M 1/00 
H04M 1/02 



(21 Application number : 2000-396907 
(22)Date of filing : 25.12.2000 



(71 Applicant : HITACHI LTD 

(72)lnventor : OWADA NORIO 
EBINA OSAMU 
IZEKI DAISUKE 
MAEDA AKINORI 
ISHIMOTO SHIGENOBU 
I WANE YUKI 



(54) DISPLAY DEVICE AND PORTABLE INFORMATION DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem 
where light emission of LEDs can be seen only from 
a side where an antenna is stretched, because the 
LEDs are arranged on the surface on which the 
antenna is arranged in a portable telephone which 
shows a plurality of display states by combination of 
lighting and flashing of the red and thecjreen LEDs^ 
SOLUTION: This display device is provided with a 
light emitting means constituted of light emitting 
elements of red, green and blue light from which 
three primary colors of a light are generated, a 
display control means for generating digital signals 
which are used for generating a luminescent color as 
a desired display state in the plural display states by 

using the light emitting means, a driving means for driving the light emitting means by 
converting the digital signals of the display control means into a desired DC potential, and 
an optical means which outputs an incident light from the light emitting means in at least 
two directions. 
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5 **#a £ «:« *. fc r. <t sr mm t -t z> 

3t Sr 2 * fp| ttlWi" S *>fe« t Kttffi^ b ft 5 

3fe*a^fe<7?3tSr^ft< t: fc 2 ;£rftid tBtti"5 «t p Idffi 

8trE*3te«tf:, HfIfE«3fe^a^^OA5tJt^ASti-SA 
it B5 4: * ME«3ft*&a>b*>A*tJ6lz»4 5 C «K£4LT 
^^AStft^ftSrlifcD 0° gE*i5£:Satffi£. fuE£ 
g»^«9 0° *rtJS:K*.fcR4t*3ft*tH*ti-a)B 
lOtBttffit, *M2£R*tffia*fe<0li&9 0° Xfa&mx. 

fcS4t3fe^*rft»wW4ffi^ttlE*3fe#a^b^AJW* 
AH <t ttS*HR«wffi*t-r-5* 2 <^ttl4tffi i2 *>Utftffi 

St®^^^PS9 0° *lFlSrXx.fcRlt3tSrJIS2 0Ul*tffi 
^3tK«»i-*ffi (HTo-i/yhiBtSt) ^Wt, 

*tffi**bdU4t$ii:SJ: plcftbfcw 4:Sr»«4:-t--5lf* 
*■ 1 ldE*<0**»« 0 
[lf*JS3] ffflEn - U 5/ hffi^flftE^SStffiJ&^b^BS 
9 0° *|6lS:ax.fcS*t3tS:»2<OUi*tffi^*B«*-f 
£ »*pi«3t^ -7° y XA^«(7)Qflih<nff &IS:Hfcd t 

a -t -r a it #3i 2 mmcom^ m e c 

SriEttEi-SrtK>-=ey ir. SJftg^ft;* y , 

ffl#*-e>omiEA**a«-±4ti*«wtto-c. 

*«fcJ:!K ME^o^-M::*-^ ffiE«ffr*fi£ 

fctti»E»ift^iisft^e y topjj-r«a<oaiasrm\ 

llftpEflg»1ft*Sfficri^tg»cnJiia4ftrfiSr, flfJEffia*) 
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»3S«JRlZ»J6$*T«IIBa**«T?**i-5 «£ i>{dft 

[»#«5] MK8*?ftH:, f^-£«_b(d^fecDLE 

U IrJ— ^-Jr- y*CitA Lfc 3 fe L E D i?fc<5 d t 
£4#»£:1-aiS#tg 1 ft^L3 0l*1*;h,7WdEtt<D*iS 

[0 0 0 1] 
[0 0 0 2] 

> ?<0-#tr v V ld*ft£ & X o ftiff 9 ^:^5tcD}%^m 



20 »^iS«^BI^»*^T*5 9, «»«F^«fp*^><DS 
[0 0 0 3] L,^>L, SMt«B*s»r5J|*ixTv^T, S 

[0004] /j«6iT*»iT*)5:tra 

30 Id LfcBS*ff«SaSWffl3pi 0- 1 6 4 6 6 4^-{d^^$ 
[0 0 0 5] Will «!E§B^0yoH3ld|B*StLTl^ 

- /W^^l^^ LED Oiffl.SjK-ca^-t- >5 D 
[0 0 0 6] rcnx n (d tr . ^^^{tttffi^MBT 
#^ J: pl:Ui^ c , 
[ 0 0 0 7 ] ftuteP^0iJT-fi, £<bid % LEDHtS 
t«*OLEDId»<OLEDSr*Pi % 3 feT^SOflt^S 
40 ^Srfir9 d drCbf&LTi^c. 
[0 0 0 8] 

^ffi|-ett, L ED#4BB*«^BI2Jda^$ixTir^-&J; 9 
id, T^xi-^iSfi^nTt^ffildjR^bJiT^o*}, L 
ED^bcota^f4, dcoSnldSHft^^lT'T^xi-^ 
tfWT^&fiW (tt**B^±M) **&t»Bi-a J: -pidft 
oti^o^ lltJEDildqi?Tft^I^ (B§^mgScofRi|iin) 
^ , fi £ fin ( d ffi E ft Jr ^ T* T > ^- ^ I U £ 1 1 x i ^ (Id 
(JJIflfffiB^TOB) a^bfl MB^aL^WfittftoT 

50 i vj... 



[0 0 0 9] #*9J£>BWtt, ±EbfctE*S«^«fO 
[0010] 

^ tijisx >r ^ * vum srgif a<£> rn.ffi.nmz l t we 
jWjE*»o*^««io o ^(Drnm^m^m^nm-rh 

x> y#yu«*«:«rE*J»#«-e*ifeS*, ffrw ^ 
^«**WE«E»#aTiE«K«ffiJzgeiftLTmE«3t^ 

l»E*3t*fiB:^bO**mE36**«"e / >tt< ^^2^ 

[0 0 1 l] £7t, SfJE5t^IS:te, MESSRS***) 
£ 2 2f ft Ir £ *S i: S W4E**fe 451 

lWrE»*#»^?>o*S: / >*< fcfc2*rtiK:ffl**i-SJ: 
?l:MU*5!), *tJE«3fe«tt, WE«3t^a^b^) 
AW3t*SAJW-i-SA*tffit, ME*3fc^&*>fcOAI*3te' 
{ZB&4 5° «»LT*<7>A*t3t:^lRjS:»9 0° 

-&M.ftAi\±iMJ:„5MJ^ihMM± flfiE^Sl±ffi.feiifil_ 

19 0° *rtfcSeifcS*t*^*rttw3ptfftB"CWE* 

ffifc, «2<^mita5^»ffli-swE*jfe*a^e><oA«t 

3ti»lOffi{wWE^:R*tffi^b<0»9 0° S'rpjSrSx.fcJS: 
ffitW-t-) «:*U lWERAtSW:, ItEo-i/^ii: 

SAW S -£3? 2 <7>W*tBB frb ffi*t * it 5 J: 5 Kffij* L 

[0 0 12] £b\z^ BuEn- hffiCiflfJE^RftE 
^?>C0K9 0° *lpjSrax.fcRW-3tSr»2<oaitffi^* 

[0013] -co J: 5lc«jS;Lfe**aSIBSr, ttJEMfti 

^7A^Ui, Ma^^-^SrEtB-TirtK^^JJ 
-Try t % X^^ttFW^SrAa+SA 
£ , B«flf*iSS:1S»E L TttRSEliS • Y >' * - ^ v 
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h ffl t CO K X*mm<Dm$(D&§: ^7^>^-7x-7, 

7 A (cS-O' £ , WEK»fEfS* fcttB(rE*||ftpife/j; * 
co^^«Si^> WE«[*o«3a4ft«KcStft;s*TittE* 

10 [0014] «TE***»tt. IB— *K-bfc*fe 

COL E Df^yilfe^LEDf yy^ffetOLEDf 
U Pl-^-yl:^AL/:3feLEDT*fc 

[0015] 

i^m<Dmm<Dmm) jut. ^m^mt&mmi^^ 

[0016] Site, #fe,j»6.1flrfeco«3t^Sr«a-& 
20 [OOl 7] Bll:*3PT, 1 tt*^3S«Sr^i-„ 2te 



5fV ^^yu«-^-C*>5/<yu^?«2 r £ 2 g t 2 b £3£ 

2 b ttWfe^X^slf^MO^u^JUSr^-t-o 3 

30 iftslg 5 r , 5 g , 5 b &^ir% & 6 li«3fe^a"C 7^C0 

_3JI.fe:£*L2Lf^ . . 

ED 6 b^SBJfeSH^^bftf?. ffi»^a3(Cj: O-tix^ 
ixIESi Six, ^fe <^ Sfe t Wfeco^fefe^ffi^^it^ J: 
9ffi*^fe3tSr36Jt*-fr*wi:^-e^2)o 7liLED6 
r , 6 g, 6 b^b^AW*Sr«5ti-SJt^aT% 
< > t> 2^|p]*r3tSrmjWi-*c ^. LED6ri6gi 
6 b SrlRlB^^irS-^fcNf, JStI5i5 r,5g,5 b 

^t>cod:L-, -^cnp#cOL ED 6 r £ 6 g <h 6 bcoP^<)$ 
40 Sr^rn-pm 0 0%<D&tti"<frk IT, LED 6 r £ 
6 g £ 6 b«0^ix^noW4$*tt»W*3a<tS-frfiE* 

[0018] in i i fi % 9f^^**#tH8»75 s ***7 
(Hfe) Sr$*t>T8iiD<0»&<0«SSI« 1 0*ijMfcfi 
<7.>^7tfeco i (JiJSr^i- e (W^tf, Sfe{lL E D 6 r , 6 
g , 6 b c7.^n#^^TT\ ftfett L E D 6 r , 6 g <D&i7 
T\ isT>-\-± L E D 6 g , 6 b (0^<rtSSt'# 5 0 8¥ 

[00] 9 ) IE] 2 f;L , m^Mm^k 21r>h t±3 $ Ha / ^ 
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S,T-#, 0jJ^tfSfell3fe^LED6 r . 6 g.6 b^rdr A^SStHje LT/<W^8 (x-a-^-f) *Slt:£-tr 

g ^ 1 0 0%MT'6 b i^Mt L, . '/TVIiLE [ 0 0 2 5 ] *3fe*S 6 t L -Ttt— #7tiIE £ixT^&/* 

D 6 g £ 6 b<D 1 0 0%^flTT6 r l±ft&*TXm&,X£ feLED¥*tifeLED**t*feLEDWteE 

[ 0 0 2 0] Lri>U ffe^(iLED6r<7)10 0 «3S«twiSJB1-4»&l;: tt, /< s/ fxlM Xj&S/h $ V * 

%^*Tt LED6g(D5 0%,£*TT\ ttfe^ttLE ^-S{g±l:#fe^) L E D ^ 5/ /i m&<D L E s> Z7° 
D6rHED6bO10 0%.£*Tt LED6g<D50 10 1 #fe<D L E D y X#Jftt£ ixH— 4r- yf:$tA 

%^fl"mTt5^T*, :<^I^LED0 1 0 0%fi $^f:3feLED^ISU\ 

*Tfc*^[<r^5 0%^ff^#l^^)*fr5^^fc^ o [ 0 0 2 6] H3tt3t^a7<7?StBS«JS8;t*i- 0 El 3 

[0021] 1 0 o%,s*T£iJ^4fflcs>x/u ic3o^t\ 1 1 6 frh (o^t^m^ti-^m tftm 

5 o%mT&imM2m<Ds</uxm^s #/K*r i. 4 9<or^ y^w^sutiR-r, sgjfe^ee^bojt 

^/i^ROfwSGfJCS-fr, ^ix^h,<D^Vl^?y2 r , 2 &-4feS4ti--64feK4tBB 1 4 a <t 2o^iiiSt®l 2 a , 
g.2 bO^ix^XtOjEgg^-ar^LED^IIZKj't-ix 13a ^JtttSStffil 2 a ^^i^Wfetlilco/!) XA 

f±\ t&fifc**^* 5. Sot, ®«OD0i!bOj»l 5 a (BTo-i^y ht#t) 

r ,2 g, 2 b tt)tlflffl4B^;^»-e, 5 0 o-l^y H 5ali80. 4mmt'yf (Z)SfiR9 

bOiI8IE«ffi-e#L EDSrK»"f-*Ltf, #LED(il 0 0° ^t^/y Xi,»^4 tti^ P ^SJtfi4 
0%^5Si:4!?, afeO*#4:fcSo 11 1 13*5^ 20 a ttX(tt*|6]jr*rbT»4 5° IlltTio^ 3tttSWffi 

X. ***ffi(*3tfe)<7?aiO*{B!l0^yu^fttt/^u^yiJ 1 2 a JiXtt^f6j(cSiE*aaT-. TtffiMcS 1 3 a teYtt 

2 r , 2 g. 2 b<7V<yi-*»i: LEDi3fefe^m§§# *|p]KfiiIfcffiTa>a p 1 6 a ligHST'P - h 1 

S:^Lfcfc©-efc5 0 H2«C*5l^T, (A) lil 00% 5 a OllClgt) l< (^I^/rLTEt^ilT^ 

^*TB#^, (B) fi5 0%jk*TP#<0, (C) »i*^*T«F 5* 

(D^sv-^^CDm&^i-* r*h &M<0&&m : %rtZ>\ZY£& [0 0 2 7 ] i4ij:, M 3 ^^Slti 1 4 a 5£^£ri£;*: 

LED^Mu^t>^S»ti^ StoT, IfctO-efcio EUKiSt^T. 6L0, 6 L 1, 6L 

J«;b-C^u^*fc*iiDS-frS^ff^fcs. r<^m^, # 2ii*3t^&6^e>OAW3te-e, X*flil;iW^fr#iSI«r6 

L E DO^ffu^/u^ft© 5 t,Oft*ft± 0/>VU7?i](O L0, ^MH4a-(OA^^4 5° 

[0 0 2 2] HT, 11,024011*^1^ [0 0 2 8] E*T. g| 3 tB4*fflPTRWt5. 

ii«^l:oPX?iWt5 0 *S6^5,©*»6 L Ott«3fe4Rl 1 1-AStl, £Rlf 

[0 0 2 3] *SM«ifS2a, ?JrM(om^m\z-r ^ ml 4 aT^M£ixTYtelc¥n#^<!r L,T3fctti«*ffil 

1 5»^-|-S**ttlBWWfi-&SrS*tT, (El l Ki^f 3 a ^btaat-fs* «**&6rt*fe<z>5fe4*6 L 1 tt^K 
*r^gg^lwfc^HI2ic^-t- < >: 5*3X*Ecv</uj*y!L # MSI 4 aTn-U^ K] 5 a (^fatrRStSix, n - 
6LED6 rfflt VX'<'^Xf\}2 r 41&LED6 g ffl U * M 5 a (DrfV Xi*Jg:R ( X todP^ 4 5° 
4 LT'</UX*iJ2 g 4ffeLED6 b ffl 4 LT/vM?ij «**-Tl«ltt»9 0° ) T'f?«Rtt StLTJttBftffi 1 2 

2 b 4Sr*4i-£ 0 ffi»^a3fi^/u^?!J2 r a 6 ttiSti- 5 . d-u^ h l 5 a ^AJH*6 L 1 <*> 
4 r t\ '*/u**iJ2 gSr«»g4 g T\ ^^iJ2b* 40 9^ 1 ffltt p - u 3, h 3 5 a 0^«4g(5*^g-^^7)^ 
«#*4 b4r/<^WC»J6bfcit»«ift^a5»L. q-u* h 1 5 a ^i!b«S:«+R»«0«»«B"eR»«: 
-tiX-eiX^)iEaE«fflSr»JE;-r5it««5 r 4 5 g 4 5 b §(tTRSt« 1 6 a iCfpJ^\ R*t« 1 6 a TSStSix 
4-Ci#$Si-£ 0 363t#S6(05SfeOL E D 6 r fli^*M^ to-UyH5a 13 AW L . S»TSrg:*tT3t:tBWE 1 
5r-CSEttbSH, IW)«i3^fecDLED6 g 4iffe<OLE 2 a W^lRlCSa L , 3feHiM® 1 2 a i>- h tiJJlti-^o 31 
D 6 bttJt«»5 g t 5 g t-C*iLW»*SLTJEHIiS 7fe^ L 6/j>6c0^6 L 2tt^R*tcB 1 4 a T*Ul»ffi 

Z(DX 0 \Z L T LED6 r,6 g,6 b <k ^363t*J 1 2 a cO^f^ilR.tt^^X^^. 3tffiWm 1 2 a — tf>A*t 

Tfe^li^ 6 ^b<OJt«*^^S 7 IZAJW L . 7 T ] 2 a T-p - U *y h 1 5 a (0*|6]iw^Rj»tStL, BIT* 

t b2.U^;:^]itTtH#$ii^,. H6L] t lRl«&jaS3rST*tB4tffi 1 2 a /^^ffiflti" 
[0024] ±ffiHtScn?BiiT*ri, ^i^^^m^-i-m. so o u±i!!-;t J; ^^Miiu] -1 n :zrS-\ 5 1 ' \z:a 
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[0 0 2 9] ±IEKWCtt, «3tffi 1 1 (Ottftt LXm 

JB*f*l. 5 8(DsKy h*JB^*Uf£K 
WA#3 9° ift9, iSStli 4 a -e*>KAt3(j*S:lp) 

[0 0 3 0] El 6(1, 3te*#fi7<7>»2(P|liftO»ll^ 

B6I4, U3iw*5V^T, 1 1 OJtttl 

MS l 3 a li, ait«!l^fe*fcai8A«S:ta:*f Sfc*. 

[0 0 3 1] 1714, Jti±SSt^l*]^3^rpjT ; fcS3t^ 
R7<^«rit«r*-r. (B3*fcHtH6«^i-3t**ja:Sry 

SR* b SrW-fo Mitfl 2 bfttffiM l 2 a H*tJESi- 
^TfctitiMffi, 15blin-l/yhl5aH»l5t5o- 

f^^* b m \^^%^m% * k s # tz.mf& t^o 

WSr*liSi"*o ft, H7i:te^T 4 JK*a WoffiWJSR^L 
rt> &MS 1 3 a 4 T'O* $ £ ^ b «|£>ffi«lff 
HiMSl 3 bfWf SI^Kt^^Ili^Po %^ 

[0 0 3 2] B|7JZ*51>T, *3t^S6^^>c03tT^S 
#ffi4--4^S#§-M^felt,-* 

ms i2bti3 b^bttiM^ix^o Sot, *3t^a 

3 ^ fa i ztHM $ ^ , 3 ft ^ b <£> »BW S ^ h£ 4: ft 5 • 
[0 0 3 3] [23 8(4, Jtffilt*lPl^3^lft-efc53t:^ 
IS: 7 ogUoHJte<ojKI»Sr^'r o Bl 3 *fcttBl 6 i^^-T^ 
^3M££r, o£ 9 HI 7 2 fiaS^C 

J; 5twElBLTV^o HI 8 dtel^T, £liJ[2lc*l7C 
+ *SB#trttTO— W#Srtt LTnft^er^»Si"^o Bl 8 co 40 



30 
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( a ) \^Jt^Wc 7 <D§m 

b&tL^mm. (c) ttzi 
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[0 0 3 4] ?63t#U6^e>c03ttt, XMi, YltZi 
[0 0 3 5] ft, IU 7tf0*&£|R]« , SI8C*3l^Tfc, 

b injj<offi«is/S/j* b fctsstnn :i 3 b & t ^-js $ n^s l < -t 
&<fri>mft^\> 
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[0 0 3 6 ] H9H jtUl*t*|fil* s 5*lp]Tfc-&3t^ 
3fe¥fi6 LT, 4fliB:S1"o «t 5KK«£;h/C 
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®i<Dmmm&frb&Mm 1 3 dSTOftstiWKt 

[0 0 3 9] B10H **W^±4**K«SrS6W«f 

[0 04 0] 01Oi:*5^T, SOIi^^T^yyuP 
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a, 56b. 56c, 5 7 fi^ffl«tt»B 4: 0 = -^^ ^ , 

5 6 d H^7- K^ay hXfc^o 6 0 ttPSBtcaS*-f4 

HMDtllt) , 6 1 fi*JBtSftft>-=E-y -C*>S=i^^ 
n75y>a, 62 ttsK-f y7^^7>V7,^5 
-^^J7^ 6 3 ttX* * »flFA**li-e*S^— K, 

6 4 ItmiSlHl^^ --*s/ ha**b<Oflf«S:A^ 

[0 0 4 1 ] 9x77^0 5 0**11 «3»*J»^ 

^5U7°o ^7 ^ /■ * y 5 2 1 9 - *c^?m * y 5 

3 ir-.* 5 4 ^r^-r n5 tUt»0*^#tlBSr** 

4 xXfoZ)^? V* 6 2 fc ^-7 t, i/ 3 >'Xfo^^-^- K 6 
3 tEl^bfti^*- K-f y.^-7x~^^M.T3y^ 
^ h77:r>^6 1 ^*jX-PJx=J-* ^56b,56c 
IkXJio - K7, d y V 5 6 d -C««<**l, $ Lft 
I ^fflfi -Y >^-7x-7, LT 3 ^ * # 5 7 T*i«#« 
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^■^iDnflftSrJlSfcfe^-r -f ^7"u-f SrflLftt^T, ^ 

50 [0 0 4 2] t Z 't>"C, y - l"<V3 >-iwJt-<Sti'J^ 



fc»aH**3S«i IT, tt*a>fePDAtfS*PfeJxT^ 
So PDAttii* % AIH^lE*^rt64a«^ttSr*L 

Tl^o tt##!4, **»JBjBi::Ktt&ixT^5 
4>»<7>2K*>\ 3r-, ^Vt/^^ifflt, PDA — 
c^A^ • Jf^£fT9<. PDAI4«f«B-PHS 

^oyhSrli, ^cSi^fStt^M (CD-ROM K7 
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